Abstract Although cognitions have predicted young adults' human papillomavirus (HPV) vaccine decisionmaking, emotion-based theories of healthcare decisionmaking suggest that anticipatory emotions may be more predictive. This study examined whether anticipated regret was associated with young adults' intentions to receive the HPV vaccine above and beyond the effects of commonly studied cognitions. Unvaccinated undergraduates (N = 233) completed a survey assessing Health Belief Model (HBM) variables (i.e., perceived severity of HPVrelated diseases, perceived risk of developing these diseases, and perceived benefits of HPV vaccination), anticipatory emotions (i.e., anticipated regret if one were unvaccinated and later developed genital warts or HPVrelated cancer), and HPV vaccine intentions. Anticipated regret was associated with HPV vaccine intentions above and beyond the effects of HBM variables among men. Among women, neither anticipated regret nor HBM variables showed consistent associations with HPV vaccine intentions. Findings suggest that anticipatory emotions should be considered when designing interventions to increase HPV vaccination among college men.
Introduction
Human papillomavirus (HPV) is the most common sexually transmitted infection, with the majority of sexually active individuals contracting the virus at some point in their lifetime (Centers for Disease Control and Prevention, 2015) . The quadrivalent HPV vaccine guards against HPV strains linked to genital warts and several cancers including cervical, oral, anal, and penile cancers (US Food and Drug Administration, 2011) , whereas the bivalent HPV vaccine was approved to guard against HPV strains linked to cervical cancer (US Food and Drug Administration, 2013) . The quadrivalent HPV vaccine, Gardasil, was approved for females aged 9-26 in 2006 and males aged 9-26 in 2009 (US Food and Drug Administration, 2011) . Additionally, in 2009, the bivalent HPV vaccine, Cervarix, was approved for females aged 9-25 (US Food and Drug Administration, 2013) . Most recently, a nonavalent vaccine, Gardasil 9, was approved for females aged 9-26 and males 9-15 in 2014 (US Food and Drug Administration, 2015) . Each vaccine type requires three doses over the course of 6 months (Centers for Disease Control and Prevention, 2015) .
Compared to other age groups, individuals aged 20-24 are at highest risk for contracting HPV (53.8 % prevalence rate) (Satterwhite et al., 2013) . More than 32 % of college women experience first-time incidence of HPV within the first 2 years of college (Winer et al., 2003) . Women are more likely than men to have some knowledge of HPV and the HPV vaccine (Bynum et al., 2011; Reimer et al., 2014) and to have taken steps toward receiving the HPV vaccine (Patel et al., 2013) . However, HPV vaccine uptake among both males and females has remained low (Btoush et al., 2015; Fontenot et al., 2014; Lindley et al., 2013; Ratanasiripong, 2015; Reiter et al., 2013; Schmidt & Parsons, 2014) with only 45 % of female college students and 26 % of male college students reporting receipt of the HPV vaccine (Fontenot et al., 2014; Lindley et al., 2013) .
Correlates of HPV vaccine uptake and intentions among college students have been studied largely within the framework of the Health Belief Model (HBM) (Donadiki et al., 2014; Krawczyk et al., 2012; Mehta et al., 2013) . Developed in the 1950s, the HBM has been widely used as a conceptual framework to examine and predict individuals' willingness to engage in protective health behaviors (Janz & Becker, 1984) . The HBM proposes that cognitive variables are central to people's decision-making regarding their health behaviors (Janz & Becker, 1984) . Commonly studied cognitive variables include perceived risk of developing an illness, perceived benefits of taking action against developing an illness, and perceived barriers to taking action (Donadiki et al., 2014; Krawczyk et al., 2012) . Knowledge of the illness and associated behavior as well as cues to action (e.g., physician recommendation, family/friend recommendation, reminder postcard) are also included in the HBM (Champion & Skinner, 2008) . In addition, self-efficacy, or the belief that one can take the steps necessary to complete an action, was added to the HBM in order to more fully capture individuals' willingness to engage in health behaviors (Janz & Becker, 1984) .
In prior studies using the HBM, HPV vaccination behaviors and intentions have been examined among young men and women separately (Bennett et al., 2012; Donadiki et al., 2014; Mehta et al., 2013) . Consistent with the HBM, greater perceived barriers to HPV vaccination and fewer perceived benefits of vaccination have been associated with non-receipt of the HPV vaccine among female college students (Donadiki et al., 2014) . Furthermore, female college students' intentions to receive the HPV vaccine have been associated with perceived risk of developing HPV, perceived benefits of receiving the vaccine, and self-efficacy for receiving the vaccine (Bennett et al., 2012) . HBM variables have also been correlated with men's intentions to receive the HPV vaccine (Mehta et al., 2013) . Specifically, in a study evaluating an HBM-based intervention to promote HPV vaccination in college men, HPV vaccine acceptability was associated with perceived severity of HPV, perceived barriers to receiving the vaccine, and self-efficacy for receiving the vaccine (Mehta et al., 2013) .
The role of emotions, specifically anticipated regret, also has been considered in relation to adults' willingness to receive the HPV vaccine (Gilbert et al., 2011; Reiter et al. 2010a, b) . For example, anticipated regret if one did not receive the HPV vaccine and subsequently developed an HPV infection was associated with willingness to receive the vaccine among US men aged 18-59 (Reiter et al. 2010a, b) . Additionally, among lesbian and bisexual women aged 18-26, anticipated regret if one did not receive the HPV vaccine and subsequently contracted HPV was associated with receiving at least 1 dose of the HPV vaccine (McRee et al., 2014) .
Although both emotions and cognitions have been correlated with HPV vaccine uptake and intentions (Bennett et al., 2012; Donadiki et al., 2014; Gilbert et al., 2011; Mehta et al., 2013; Reiter et al. 2010a, b) , prior studies have not examined the theoretical assumption that anticipatory emotions, such as anticipated regret, influence HPV vaccine decision-making above and beyond the effects of cognitive factors (Schwarz, 2000) . Examination of this assumption would have implications for the design of interventions to improve vaccine uptake. Research on other preventive health behaviors (e.g., physical activity, HIV prevention, and smoking cessation as well as flu vaccination) has supported this theoretical assumption (Chapman & Coups, 2006; Janssen et al., 2014; Richard et al., 1995; Wang, 2011; Weinstein et al., 2007) . For example, one study of university employees found that anticipated regret and worry were stronger predictors of flu vaccination than perceived risk and that these emotions mediated the relationship between perceived risk and flu vaccination (Chapman & Coups, 2006) .
The extent to which cognitive factors (e.g., perceived severity of HPV-related diseases, perceived risk of developing these diseases) are associated with anticipatory emotions regarding HPV vaccination also requires study, especially in high-risk populations such as college students (Satterwhite et al., 2013) . Such relationships should be examined by gender, as college women have more knowledge of HPV and the HPV vaccine compared to college men (Bynum et al., 2011; Reimer et al., 2014) , and the vaccine has primarily been marketed to women and girls (Gottlieb, 2013) . Thus, the current study draws upon the HBM (Hochbaum, 1958; Janz & Becker, 1984; Rosenstock, 1960) and emotion-based decision-making theories (Anderson, 2003) to examine college students' intentions to receive the HPV vaccine by gender. The study aims are: (1) to examine the extent to which commonly studied HBM variables (i.e., perceived severity of HPV-related diseases, perceived risk of developing these diseases, and perceived benefits of HPV vaccination) are associated with anticipated regret if one were unvaccinated and later developed genital warts or an HPV-related cancer; and (2) to examine whether anticipated regret is associated with HPV vaccine intentions above and beyond the effects of the three HBM variables. Analyses for each aim were conducted separately for college men and women.
Methods

Participants and procedure
Undergraduates at a state university in the northeastern United States were recruited through a psychology department research participant pool. Students fulfilled course requirements or received extra credit for their participation. All participants were fluent in English and 18 years of age or older.
The university's institutional review board approved study procedures. Following an informed consent process, participants anonymously completed a 15-30 min online survey. The survey was completed in groups ranging from 1-16 participants in a campus computer lab. Data were collected from March 2011 through April 2012.
Measures
HPV vaccination
Following a description of HPV vaccination, participants first indicated whether they had heard of the HPV vaccine prior to study participation (Centers for Disease Control and Prevention, 2008) . Having heard of the HPV vaccine was coded as 0 = no and 1 = yes. Those who had heard of the HPV vaccine were asked to indicate whether they had received the vaccine (Centers for Disease Control and Prevention, 2008) . Participants who had not heard of the vaccine and those who had not received the vaccine were coded as unvaccinated.
HPV vaccination intention
Unvaccinated participants rated their intention to ask their doctor for the HPV vaccine on a 5-point scale ranging from ''not at all likely'' to ''extremely likely'' (Zimet et al., 2010) . This measure has been used to assess HPV vaccination intention among women aged 19-26 years old receiving care through a large, nationwide healthcare plan (Zimet et al., 2010) .
Anticipated regret
Two items assessed anticipated regret if one were unvaccinated and later contracted genital warts or an HPV-related cancer (i.e., oral, anal, or penile cancer in the case of men or oral, anal, or cervical cancer in the case of women) (Reiter et al. 2010a ). Items were rated on 4-point scales ranging from ''not at all'' to ''quite a lot'' (Reiter et al. 2010a ).
Health Belief Model variables
Perceived severity
Four items assessed beliefs about the perceived severity of HPV-related diseases (i.e., genital warts, oral cancer, anal cancer, and penile cancer in the case of men or genital warts, oral cancer, anal cancer, and cervical cancer in the case of women) (Reiter et al. 2010a ). For each item, participants indicated how much they believed that the disease would affect their lives using a 4-point scale ranging from ''not at all'' to ''quite a lot'' (Reiter et al. 2010a) . Perceived severity of HPV-related cancers was then averaged across the three applicable cancer types separately for men and women. In the current study, Cronbach's alpha for perceived severity of the HPV-related cancers was .90 for men and .87 for women.
Perceived risk
Four items assessed the perceived likelihood of developing genital warts, oral cancer, anal cancer, and penile cancer for men or genital warts, oral cancer, anal cancer, and cervical cancer for women (Reiter et al. 2010a) . Perceived risk of developing each of the diseases was rated on a 5-point scale ranging from ''no chance'' to ''certain I will get'' (Reiter et al. 2010a ). Responses to items assessing perceived risk of developing an HPV-related cancer were averaged across the three gender-appropriate cancer types for men and women separately. Cronbach's alpha for the perceived risk of developing HPV-related cancers was .93 for men and .87 for women in the current study.
Perceived benefits
Perceived benefits of receiving the HPV vaccine were assessed with four items (Reiter et al. 2010a ). Specifically, participants rated the perceived efficacy of the HPV vaccine for preventing each of four HPV-related diseases (i.e., genital warts, oral cancer, anal cancer, and penile cancer in the case of men or genital warts, oral cancer, anal cancer, and cervical cancer in the case of women) using a 5-point scale ranging from ''no protection'' to ''complete protection'' (Reiter et al. 2010a) . Perceived benefits of receiving the HPV vaccine were averaged across the cancer types separately for men and women. In the current study, Cronbach's alpha for perceived efficacy of the vaccine for preventing HPV-related cancers was .92 for men and .77 for women.
Statistical analyses
Statistical analyses were conducted using SPSS statistical software (SPSS Inc., 2011, 2012, versions 20 and 21, Chicago, IL) . Only data from students who had not received the HPV vaccination were analyzed. Thus, data from 196 women and 28 men who reported receiving the HPV vaccine were excluded from analyses. In addition, data from two unvaccinated men and five unvaccinated women with a reported age category of ''25 years or older'' were excluded from analyses because their eligibility status for the vaccine was unknown, as the vaccine was only approved for individuals up to 26 years of age (US Food and Drug Administration, 2011).
Descriptive statistics for study variables and zero-order correlations between variables were computed by gender. Regression analyses also were conducted separately for men and women, and whether participants had heard of the HPV vaccine prior to study participation was included as a covariate. To address aim 1, a hierarchical multiple regression analysis was conducted for each disease type (i.e., genital warts or HPV-related cancer) to examine the extent to which three HBM variables (i.e., perceived severity, risk, and benefits) were associated with anticipated regret. Prior awareness of the HPV vaccine was entered in the first step of the equation and the HBM variables were entered in the second step. Then, to address aim 2, a hierarchical multiple regression analysis was conducted for each disease type (i.e., genital warts or HPVrelated cancer) to examine whether anticipated regret was associated with HPV vaccine intentions above and beyond the effects of the three HBM variables. Prior awareness of the HPV vaccine was entered in the first step of the equation, followed by the HBM variables (i.e., perceived severity, risk, and benefits) in the second step and anticipated regret in the third step.
Post-hoc power analyses were conducted using G*Power statistical software (Heinrich-Heine-Universität Düsseldorf, 2014, version 3.1.9.2, Düsseldorf, Germany). Power ranged from 58 to 95 % for the analyses conducted with male participants and from 29 to 99 % for the analyses conducted with female participants (Faul, Erdfelder, Buchner, & Lang, 2009) .
Results
Sample characteristics
Participants were 233 undergraduates (149 men and 84 women) who had not received the HPV vaccine. Demographic characteristics are listed in Table 1 . Briefly, most participants were 18-19 years old (67 %) and had health insurance (92 %). Participants were primarily single (96 %), and the majority had engaged in sexual intercourse at least once (81 %) and self-identified as heterosexual (94 %). Participants reported the following racial/ethnic backgrounds: White (56 %), Asian (16 %), Hispanic or Latino/a (9 %), Black or African American (9 %), and other or more than one race (9 %). Among women, 82 % had heard of the HPV vaccine prior to study participation, whereas 66 % of men had heard of the HPV vaccine prior to study participation. A total of seven participants (3 % of the total sample) reported an HPV diagnosis (6 women, 1 man).
Preliminary analyses
Means, standard deviations, and Pearson's correlations between study variables are listed for men and women in Tables 2 and 3, respectively. Variables that were positively correlated with men's HPV vaccine intentions included perceived benefits with respect to cancer risk reduction and anticipated regret if one were unvaccinated and later developed genital warts or an HPV-related cancer (see Table 2 ). Variables that were positively correlated with women's HPV vaccine intentions included perceived risk of developing genital warts or an HPV-related cancer, perceived benefits with respect to genital warts and cancer risk reduction, and anticipated regret if one were unvaccinated and later developed genital warts (see Table 3 ).
Relations of HBM variables to anticipated regret
First, HBM variables (i.e., perceived severity of HPV-related diseases, perceived risk of developing these diseases, and perceived benefits of HPV vaccination) were examined in relation to anticipated regret if one were unvaccinated and later developed genital warts or an HPV-related cancer.
Results of these hierarchical multiple regression analyses are presented by gender in Table 4 ; each set of HBM variables was significantly associated with anticipated regret. Among men, the same pattern of results was obtained across disease types (i.e., genital warts or HPVrelated cancer). Specifically, perceived severity was positively associated with anticipated regret, whereas perceived risk and perceived benefits were unrelated to this variable. Results for women also did not vary across disease types (i.e., genital warts or HPV-related cancer); perceived severity and perceived benefits were positively associated with anticipated regret, whereas perceived risk was unrelated to this variable. Across analyses, the control variable (i.e., whether participants had heard of the vaccine prior to study participation) was unrelated to anticipated regret among both men and women.
Relations of study variables to HPV vaccine intentions
Next, hierarchical regression analyses were used to examine whether anticipated regret was associated with HPV vaccine intentions above and beyond the effects of the three HBM variables among men. The overall models were significant (see Table 5 ). With regard to genital warts, anticipated regret was positively associated with vaccine intentions when controlling for the three HBM variables and prior awareness of the vaccine. None of the HBM variables or prior awareness of the vaccine were related to this outcome. With regard to HPV-related cancer, anticipated regret was positively associated with vaccine intentions when controlling for the three HBM variables and prior awareness of the vaccine. In the final model, none of the HBM variables or prior awareness of the HPV vaccine were associated with vaccine intentions.
The same hierarchical regression analyses were conducted to examine women's vaccine intentions and, although the overall models were significant, a different pattern of results was found (see Table 5 ). With regard to genital warts, anticipated regret was not significantly associated with vaccine intentions when controlling for HBM variables and prior awareness of the vaccine, and none of the variables were associated with vaccine intentions in the final model. The same pattern of findings was obtained with respect to HPV-related cancer, except that perceived benefits of the vaccine were positively associated with vaccine intentions in the final model.
Discussion
The current study examined a core assumption of emotionbased theories of healthcare decision-making, namely that anticipatory emotions such as regret are associated with healthcare intentions above and beyond the effects of health-related cognitions (Schwarz, 2000) . This assumption was examined with respect to HPV vaccine intentions in male and female college students, a population at high risk of HPV infection (Satterwhite et al., 2013; Winer et al., 2003) . Results showed that anticipated regret was associated with HPV vaccine intentions above and beyond the effects of cognitive factors central to the HBM (i.e., perceived severity of HPV-related diseases, perceived risk of developing these diseases, and perceived benefits of HPV vaccination) in college men, but not college women. Neither the HBM variables, nor prior awareness of the HPV vaccine, were associated with men's vaccine intentions. Among women, neither anticipated regret nor the three HBM variables were consistently associated with HPV vaccine intentions. Prior awareness of the HPV vaccine also was not associated with vaccine intentions among women. Taken together, findings suggest that, among men, anticipatory emotions may play a more central role in decision-making regarding HPV vaccination than cognitions related to vaccination. In prior research (Bynum et al., 2011; Reimer et al., 2014) , men have reported limited knowledge of the vaccine, and only 66 % of men had heard of the vaccine prior to participating in the current study. Thus, for some men, emotional reactions to novel information about the vaccine may have led to increased vaccine intentions. Among women, only perceived benefits with respect to cancer risk reduction showed consistent associations with HPV vaccine intentions. These findings are similar to prior results with female college students (Bennett et al., 2012; Donadiki et al., 2014) and likely reflect the marketing of the HPV vaccine as an intervention to reduce cervical cancer risk. Given women's knowledge of the HPV vaccine, those who are unvaccinated may be especially challenging to motivate or may be making their decision based upon unassessed factors such as religious beliefs. Among women, perceived severity of HPV-related diseases was consistently unrelated to HPV vaccine intentions, as found in prior research (Bennett et al., 2012; Donadiki et al., 2014) . On average, women perceived HPV-related diseases as severe, and, thus, findings may be related to limited variability in these perceptions.
Perceived severity of HPV-related diseases and other cognitive factors were also examined in relation to anticipated regret. Among both men and women, greater perceived severity of HPV-related diseases was consistently associated with higher levels of anticipated regret. Students in this study were informed that HPV causes genital warts and HPV-related cancers and that a vaccination to prevent HPV exists; thus, it is not surprising that those perceiving these diseases as more severe endorsed higher levels of anticipated regret if they were to forgo the vaccine. Additionally, among women, greater perceived benefits of the vaccine were associated with higher levels of anticipated regret. The consistency of this finding across analyses for women may reflect their knowledge of the vaccine. Our results provide initial information on health beliefs related to anticipated regret in college students. Findings suggest that, among male and female college students, heightening awareness of the severity of HPV-related diseases may result in greater anticipated regret associated with forgoing HPV vaccination.
Limitations of the current study and directions for future research should be noted. First, although the sample was diverse with respect to ethnicity and gender, participants were attending one university in the northeastern U.S. Thus, the extent to which findings generalize to college students in other geographical locations requires study. Second, the current study did not include certain HBM constructs (e.g., self-efficacy); therefore, further research is needed to examine their relation to anticipated regret and HPV vaccine intentions. In addition, although participants reported whether they had heard of the HPV vaccine, their knowledge of HPV and HPV vaccination was not examined. However, participants were provided with a description of the HPV vaccine prior to items assessing vaccination status and other study variables. Third, the current study relied on self-report measures. However, a recent study suggested a high rate of concordance between self-report and electronic medical record data for HPV vaccination among young women (age 18-26) with 57.9 % of study participants self-reporting receipt of HPV vaccination and 55.7 % of participants receiving the HPV vaccination according to electronic medical record data (Rolnick et al., 2013) . Fourth, sample sizes may have reduced statistical power for detecting effects; post hoc power analyses suggested that three of the eight models were underpowered. Finally, longitudinal studies are needed to establish the predictive value of cognitive and emotional factors in HPV vaccine intentions and receipt. The current findings carry implications for future intervention research to promote HPV vaccination in college students. Specifically, results suggest that interventions which only address beliefs about the HPV vaccine may not be sufficient for promoting HPV vaccination among young men. To date, most HPV vaccine interventions for young adults have focused on educating participants about their risk for developing HPV and the availability of the HPV vaccine (Gross et al., 2014; Kester et al., 2014) . For example, interventions have involved listening to professional lectures or receiving fact sheets on HPV vaccination (Gross et al., 2014; Kester et al., 2014) . The degree to which these interventions have increased young adults' HPV vaccine uptake and intentions has been variable (Gross et al., 2014; Kester et al., 2014) . Furthermore, results of a systematic review of educational interventions to promote HPV vaccination in various populations, including young adults, suggested that the effects of these interventions on HPV vaccine intentions may be short-lived (Fu et al., 2014) . Thus, education regarding the vaccine may not adequately promote uptake.
The present findings also suggest that interventions targeting anticipatory emotions (e.g., anticipated regret, worry) should be considered as an alternative to increasing HPV vaccine intentions and behaviors among male college students. For example, an ongoing study is testing the effect of completing a standardized assessment of anticipated regret on breast cancer screening (Chambers et al., 2014) ; this approach might also be tested with respect to HPV vaccination in college men. Another possible approach to targeting anticipated regret involves asking male college students to write a reflective paragraph about their anticipated regret if they were to forgo the HPV vaccine and were subsequently diagnosed with genital warts or an HPV-related cancer. Alternatively, college men could watch a video of an unvaccinated individual who subsequently developed an HPV-related disease (Cody & Lee, 1990) . In this video, the person would reflect upon his beliefs when initially offered the HPV vaccine and emotions, including regret related to forgoing the vaccine. Although our findings suggest that an emotion-based intervention may promote vaccination in men, these implications should be made with caution, given the modest associations between men's anticipated regret and vaccine intentions.
In the current study, anticipated regret was associated with HPV vaccine intentions above and beyond the effects of several cognitive factors central to the HBM in college men, but not college women. Findings of this study and prior research (Bennett et al., 2012; Donadiki et al., 2014; Fisher et al., 2013; Gilbert et al., 2011; Loewenstein et al., 2001; Mehta et al., 2013; Reiter et al. 2010a, b) suggest that future research on HPV vaccine decision-making in college students should draw upon emotion-based theories of decision-making (Anderson, 2003; Schwarz, 2000) in addition to cognitively-based health behavior theories (Hochbaum, 1958; Janz & Becker, 1984; Rosenstock, 1960) . In addition, potential gender differences in correlates of HPV vaccination should be considered, especially given the greater awareness of the vaccine among women relative to men and previously documented gender differences in emotions, cognitions, intentions, and behaviors related to disease prevention (Cody & Lee, 1990; Courtenay et al., 2002; McQueen et al., 2008) . Understanding factors associated with greater HPV vaccine intentions and uptake in college students may lead to more efficacious interventions to promote vaccination and ultimately reduce incidence and mortality from HPV-related diseases.
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